This commentary outlines some of the key contributions of this special issue to the field of STS and the city. It highlights the following three issues: (1) the special issue adds to an empirical and theoretical enrichment of the notion of urban techno-politics and (2) it contributes to a broadening of the notion of urban obduracy as a form of resistance to change, by including attention to power dynamics and imaginaries and (3) it includes an interesting plea for studying cities as sites where the local, national and global level intersect or clash. This commentary argues that, by opening up 'the urban' to STS concepts applied in other contexts and fields of research, new innovative research directions come within reach.
Introduction
STS research on cities has steadily grown in number since the 1990s. In the STS Handbook, a comprehensive review article by Ignacio Farias and Anders Blok (2017) analyses the most recent conceptual efforts in this empirical domain. Cities are excellent strategic research sites to study processes of sociotechnical change (Hommels 2005) and the intricate relationships between knowledge, power, technology and politics (Gieryn 2006) . In the last two decades, scholars have not only shown how STS concepts can be productively used to analyse large artefacts such as cities (Aibar and Bijker 1997) , architects and urban planners have also become interested in STS as a way to make sense of their own practices (Fallan 2008) . This opens all kinds of new opportunities for interdisciplinary collaboration and new directions in STS research. Yet STS contributions remain rather fragmented. Especially, the relations between STS core theories and the urban domain require more attention and more refinement. This special issue exactly tries to do this. This special issue's focus on urban techno-politics is very topical and timely. With the efforts, all over the world, to turn cities into sustainable, smart, resilient cities, a critical and reflexive STS perspective is more than welcome. As Kitchin (2015) has argued, one of the shortcomings of recent work on smart cities is its lack of in-depth empirical case studies. Moreover, there is quite some conceptual ambiguity on what smartness means. In this special issue, the notion of the smart city is analysed in terms of the diverse ways in which it is being practiced and performed (Miller 2020) . The articles, with their thorough empirical research, often based on extensive ethnographic research, show how STS can contribute to the study of urban sociotechnical change and can come up with alternative techno-political arrangements. Conceptually, there is a need for integrative frameworks that do justice to the inherent complexity of cities and urban technopolitics.
In this commentary, I will reflect on three main contributions this special issue makes in my view: (1) the innovative ways in which 'techno-politics' is conceptualised, and how this notion is linked to other STS concepts such as imaginaries, assemblages and promises; (2) newly developed thoughts on urban obduracy and sociotechnical change; and (3) its positioning of the city in a global setting and studying the interactions between the local, national and global, with the city as their crystallisation point.
Conceptualising Urban Techno-Politics
This special issue contributes to a further and more refined conceptualisation of the notion of urban techno-politics. One of the key aims is to further explore this concept and to make 'techno-politics' visible in cities. Most authors base themselves on historian of technology Gabriel Hecht's definition of techno-politics (Hecht 2009 (Hecht [1998 ), and Langdon Winner's work on the politics of artefacts (Winner 1999 (Winner [1980 ). According to Hecht, techno-political regimes are characterised by a distributed agency, but operate with an almost singular political goal. Winner argues that certain political ideas and power relations become embedded in technological artefacts (Winner 1999 (Winner [1980 , p. 28). In this special issue, the notion of techno-politics is applied to cities and is defined as 'the combination of physical artefacts or other man-made objects that exist within the geo-political borders of the city and are constituted through arrangements of power and authority that embody, or enact political goals' (Foley et al., 2020) . Studying urban techno-politics, it is argued 'makes visible the relationships that are often black boxed within complex infrastructures.' By opening the black box, 'it becomes possible to "open up" (Stirling 2008) science and technology to the public, integrating social values and concerns into urban processes, policies and infrastructure' (Foley et al., 2020) .
In his case study of the debate around groundwater pollution in Phoenix, Arizona, Rider Foley applies the notion of urban techno-politics to explain the power positions of various actors. In his detailed empirical analysis, based on ethnographic and interventionist research, he shows how residents were excluded from decisions by non-elected technical experts. In his case, technopolitics also demonstrates how historical decisions and values continue to influence contemporary actions and behaviours. Foley integrates both geographical (Hecht) and temporal (Hommels) dimensions of techno-politics by showing how infrastructural decisions embody decisions of the past and are in competition with alternative visions for the future. This paper shows the fruitfulness of ethnographic research and engaging with various urban stakeholders, in making a critical contribution to STS and the urban.
Conceptually, Darcy Park (2020) goes a step further, by showing how placing urban techno-politics in a different conceptual framework renders quite interesting observations about the practices of urban decision making about sustainability projects. He uses assemblage urbanism and the sociology of expectations to analyse the techno-political dynamics between organisations, visions and urban infrastructures in the case of Malmö's sustainability vision. He seeks a connection with the sociology of expectations to better understand the role of visions in the interactions between assemblages. Interactions between assemblages around promises occur in what he labels as 'technopromissory moments'. This new concept emphasises that both the creation of promises and the work of realising them are techno-political in character. For assemblage urbanism, inquiry into urban techno-politics involves a focus on the description of the practices in which cities are enacted as multiple objects. This also requires an ethnographic research methodology, as in his case, to study techno-political negotiations through fieldwork.
Thad Miller proposes to integrate the notion of techno-politics with 'sociotechnical imaginaries' (Jasanoff and Kim 2013) and takes the discourses around smart cities as his empirical focus. Miller makes clear that smart city initiatives can be viewed as socio-technical assemblages that are inherently techno-political. According to Miller, 'these techno-political systems shape and become enrolled in both imaginaries of sustainability and sociotechnical imaginaries' (Miller 2020) . Studying imaginaries of sustainability and sociotechnical imaginaries, he shows how in New York and London, the idea of the smart city is entangled with techno-political projects related to innovation and economic development. This article is a good example of the diversity of STS scholarship of imaginaries and, as McNeil at al. (2017) argue, further experimentation with this concept should be encouraged.
The focus on techno-politics in this special issue is fruitful because of the rich conceptual landscape in which this concept is embedded. The authors relate the notion of techno-politics to different other concepts (e.g. imaginaries, assemblages, visions and promises). A challenge for the future would be to develop a coherent theoretical framework of urban techno-politics and to bring the various insights and conceptual connections together.
To what extent do the authors deliver on their promise of a critical STS perspective on urban techno-politics? Farias & Blok argue that STS work seems to be incompatible with the position of critical urban scholars in 'deciphering the hidden structural contradictions and injustices, unveiling ideologies of the ruling class' (Farias & Blok 2017, p. 573) , since the ethnographic approach often used implies 'modest, careful and analytically respectful engagement with the various actors involved in urban politics' (p. 573) STS might risk losing its critical edge. On the other hand, Rob Kitchin (2015) argues that not getting involved with local stakeholders in research of (smart) cities and not doing in-depth empirical research, are shortcomings of much critical urban research. I think that the critical insights presented in the papers of this special issue showed that a critical and an ethnographic approach are reconcilable.
Alternative Pathways and Obduracy
But what about the ambition of this special issue to promote alternative technopolitical arrangements? This special issue seeks to influence alternative sets of techno-politics. It asks how STS scholarship might be able to build a theoretical and engaged programme to foster and search for alternative techno-political arrangements. The authors try to move from descriptive analysis to research that engages techno-politics in cities. These issues relate to ongoing STS work on sociotechnical change and obduracy in cities. Once in place, urban sociotechnical systems can become very obdurate and resistant to attempts at changing them. It can be challenging to 'unbuild' cities when, for instance, the embedded structures lose their value to relevant actors or when different meanings become attached to them over time. It can be as hard to keep structures the same, as it is to change them, and in some cases, powerful actors have a strong stake in keeping (parts of) cities obdurate (Hommels 2005) .
A great example of this phenomenon is the article by Rider Foley. In his analysis of a pollution controversy, he makes clear how power and authority were used to maintain the status quo and perpetuate injustices. He concludes rather pessimistically about the chances of transformative change: 'techno-politics demonstrated where the power and authority to maintain the current sociotechnical system are located' (Foley et al., 2020) .
Govind Gopakumar, in his analysis of sustainable mobility in the city of Bengaluru, makes clear how the interlinkages between material, institutional and political actors create an entity that exists in a self-perpetuating cycle. He argues that 'the tight interlinkages between material, institutional and political actors creates an entity that exists in a self-perpetuating cycle of enormous stability that is surprisingly resistant to unravelings' (Gopakumar 2020) . He adds that this obduracy is related to power: 'the power-infused construction of the regime is another reason for its stability'.
In a similar vein, Thad Miller points out that techno-politics dominated by corporate actors and techno-scientific optimists may ultimately prevent cities from opening up space for alternative imaginaries. Both sociotechnical imaginaries and imaginaries of sustainability are descriptive of potential futures ánd prescriptive. Although the emergence of alternative imaginaries is possible in principle, dominant sociotechnical imaginaries that hold that technological progress results in genuine social and economic progress, are resistant to change. Miller argues that imaginaries of sustainability must articulate and develop the performative power to shape new forms of social and technological arrangements and notions of the good life.
These examples show how the papers in this special issue contributed to existing STS work on urban sociotechnical change and obduracy by broadening the existing notions of obduracy. They give more attention to the role of power in maintaining the sociotechnical status quo in cities and add a focus on imaginaries as a way to undo obduracy and open up alternative pathways. However, further research is needed on how to do this exactly. Is there, for instance, a role for the arts in imaging alternative pathways? And, if we can explain why cities become obdurate, can we derive any strategies from this as to ways of undoing urban obduracy? Recent work in transition studies and practicebased approaches could be fruitfully used to further explore the possibilities for making obdurate urban structures flexible again.
Urban Techno-Politics as Global Politics?
In their review article on 'STS in the city' Farias & Blok argue that there is a 'relative lack of engagement from STS scholars with long-standing questions of global urban hierarchies, and … the problem of urban difference ' (p. 574-575) . They point out that in urban studies there is attention for Northern and Southern urbanisms, global versus ordinary cities and postcolonial urban legacies outside of the west, but so far, STS scholars have had little to say on these issues. In general, there is more attention in STS for the global south now (Khandekar, Beumer et al. 2017) , so isn't it about time to include cities in this endeavour? Connecting the urban STS agenda with the STS globalisation and development agenda creates a promising avenue for future research in which critical, interventionist research can go hand in hand with detailed and nuanced empirical/theoretical studies.
The editors of this special issue argue that '[m]uch STS work on techno-politics has focused on the national or the global'. This special issue points to the need for theoretical and empirical work in STS to focus on 'the techno-politics of local scales and actors and how those both shape and are shaped by larger national and global networks' (Editorial introduction). The authors acknowledge that Hecht's notion of techno-political regime is based on an analysis at the national scale. Furthermore, Jasanoff and Kim's sociotechnical imaginaries focused on the national level (Miller) . Miller explicitly states that there may be tensions between imaginaries at the local, national and international scale. In a similar line of reasoning, Gopakumar wonders: 'how can we re-articulate the instantiation of techno-politics in our contemporary, networked world?' Therefore, it makes sense to look beyond the local and national context when studying cities.
The global circulation of information, expertise, and standards becomes embedded in urban techno-political regimes (Gopakumar) . Yet at the same time, the case studies in this special issue show the importance of the specific local contexts and actors. This hybridity makes cities highly appropriate strategic research sites for studying the complex interactions and tensions between the local, national and global. They show how urban techno-politics become a form of global politics by framing cities as spaces where local, national and global developments intersect or clash.
Conclusion
This commentary has discussed some of the key contributions of this special issue to the field of STS and the city: (1) an empirical and theoretical enrichment of the notion of urban techno-politics and (2) a broadening of the notion of urban obduracy as a form of resistance to change, by including attention to power dynamics and imaginaries and (3) a plea for studying cities as sites where the local, national and global level intersect or clash. Some questions that deserve further exploration were raised too: How can STS scholars be critical if their research methods make them strongly involved with a diversity of actors and stakeholders? If we better understand what causes urban obduracy, how can we develop more creative strategies to overcome it? Analysing how cities form a crystallisation point for local, national and global developments, could be a next very promising future research directionconnecting urban STS with STS and development research.
Hence, by opening up 'the urban' to STS concepts applied in other contexts and fields of research, new innovative research directions come within reach:
(1) developing a coherent theoretical framework of urban techno-politics, bringing the various insights and conceptual connections together; (2) further work on strategies for undoing urban obduracy, including recent work in transition studies and practice-based approaches; (3) more explicitly connecting work on cities with the STS and development research agenda, to shed new light on the dynamic interactions between the local, national and global in cities. Overall, this special issue forms a rich source of inspiration for research in STS and the city, opening up multiple interesting research lines in this fascinating and dynamic field of research.
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